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(54) Title: LICENSE MANAGEMENT SYSTEM 



(57) Abstract 

A distributed computer system employs a license management system to account for software product usage. A manage- 
ment policy having a variety of alternative styles and contexts is provided. Each licensed program upon start-up makes a call to a 
license server to check on whether usage is permitted, and the license server checks a database of the licenses, called product use 
authorizations, that it administers. If the particular use requested is permitted, a grant is returned to the requesting user node. The 
product use authorization is structured to define a license management policy allowing a variety of license alternatives by values 
called "style", "context", "duration" and "usage requirements determination method". The license administration may be del- 
egated by the license server to a subsection of the organization, by creating another license management facility duplicating the 
main facility. The license server must receive a license document (a product use authorization) from an issuer of licenses, where a 
license document generator is provide. A mechanism is provided for one user node to make a call to use a software product locat- 
ed on another user node; this is referred to as a "calling card", by which a user node obtains permission to make a procedure call 
to use a program on another node. 
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<D&m y> friZ-f* tz#> \Z ? <4 -tr VXlfS *s X r A £ 

>x^f^F-r 5 ■* >x»a2F#*jea * «* 9 
x * - / <»c «t xia^cD * r-b * •> 3 $nrt, 
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*7j&. 
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- K* -x-1f£. *Kl/-f-( ^/'/XfA, -T^y h"7 <--A I D&tf C P U 

8. ±IBfi©»lI*©^rtt3>#-*^ h*<4>*< t3o*^ JilEfili, 

> hi. ±fB^-if^oV^TOfig«e>R*«S^*S^035-tt^*««ffi»* 
3 > * - * y b i *&Vt*Xm l c*2*©:ff 

iajDO^-— Ifii, £t\ 4>tt< it 1 903>tf a -n y h"7 — y 



jife#^ «rx»±mift 4r±ia j.- -tf icia * a-t ^ « c i *4*a i -r a ■> x 

075«ft. ffiJftt^Tjff*^. a^^TTttOTjftrt, J--- tr*<e«LfcffiflJ* 
L4. ±ie«;± lttO^rv-^^x h^^*., l-3^3>-5P^^ Hi. 7<<*> 



77Ur-^a^3>fnMi, J;BV7 h * *-T7&&fre><Dfa*t&&tfZ£ 

_hE*-/<K J: ^ rSl7I« ;n50*« 1 2 tfittO^xfA, 
*> hi. ±E^-ifK:oorofflffl»**^^-*Hil*<o7?>a5*^5ffiffl|? 

#31 h i 1 2 C|E*«) i^X f- Z.. 

nw. »<f4^^xcoi-irii^Lraft©mw^-f-ir^^^{tttt*^.jt5» 
l a ciEfto&'XT-A, 

1 8. m2 03.-ir*c*«^o-? , o^A'vag^««:Bj«.^eyi : j6fcjim 
j.— y ia jita-*w<-*i£* #«i. 

*^*««*f9*fc«) (c JJ2Kttt<c r^-exLx tLt: War* J^e« 

iJE» 2 <0 3J. — ?f afi$ tt T&K JiE»*977 - K*±Ejl — -tTK: J: *3JiIB 
3T2©J.-*T'viJSi^a < i;, 



7*-;t t . * C TiflJO .x— !f * *© J:EB#* JtEJill©^ * - >J * 

_tR*? h7~*J;©*-^JC^ay5AGUS««J©E«*|ftt$C, 
±K*y h7-*±©3gl^-ir»CXSE**±K*--'<^»->T, ±K* ? 
h »7 - 9 ±v>& 2 a-IT 5 * o r ^ A ^iafi«-^ * frai*^ « «fc -3 1= U . 

±I2» 2 JL-if-saSS*^ *»{wJ:I2W 1 If ic J: 9 JiEW 2 a.— if ^±SE 

2 1. 7Y*>XM*77 h**7©«»ffl*9l31**7j*£l;:*Jl»Ts 
J=E* -f -tr > xft * v 7 h * * 7<D««3K*H- * 9 W -tr > 5 Y -t > 
XRfrg^S*:: is I L * LT C © 5 * -te > X 18 13* ? >f -fe > X -7 * - i? ♦ 

J^*>f-fe>xffl^©Bt^*^*>Xv*-y + ICtt»U S-^<*>x» 
^ttR£K^*?Y*>xffJi:tf*f©ra75*&* N 

*> b*&L* JiE^**>X?*-i*i-{i±E^*>X»*T*^»£««fett 
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*5K±E^*>x^*-i>*lcJ:9iJ2E1fifc:Tir-fexU ±E-a--1f&tf 

»so±Eai9j*±Ktt«iitta-r a 4*1- -tR9 -r * >xraa-#t© J:E3 

2 2, 5^*>^*77 h**T«S©«E*TO-*'*:fr&fc*5^*£\ 
^*yxBiiJ©e«*W-tr>X'*'*->»+K«»Lx * >xe°Tli 

K!scm-6***>xfln3#tt©»;**s*, co^ii, w*>x*ira© 
^T-bE««g,*«J3*-*3 ! ^«:». ±e»jit(i3.-if».c; jiiaiaatmmL. 

±E5S*fcl&SL-E\ ±EKficW&JiE5-<-b>xeDj^^OflMi4r»« 
J: 3 IC JiE? -T-b>xv*-yt<:J:>) i:EKt&K 7?*^U ±E^-if &a 
«S©i:Em»U*±R«MRtit«r6i*C, J:E5-< * >xM-fftt©±J2=» 
bC*^ Ttt* feitKL, Hie, _fcE3f#©»*fHI*JbJE 



W » » 

^ -< * > x »Bl x ^ a 

n^fa-^i/^fA-C^niV? h ^xT©7-<-b>Xt»Sllt-i^i 

^x-p^jcfifii. 

^•*-X«tfX?>7T&<?3^H»3lFW4 . 9 3 7 . 8 6 3 -te >X^f 

^BD^Sn-c^i. ceD^x-P-A« % V7 h^*T»SK:3^rft9<'tr>x<0^ 

-^<-x*«i$l, ^arttc^-f-tr^x^ttcist^m^-smttfli^Ktt 

Ln^„ ^-if*<9W-te>x«&»a*ffiJ5Lfc^<»^c;i, ^Y-fe>xcD^ 

°r**yR-r4^ v -t-^*<^5iio^-f-*t>xwJ5a«izij6^n*o co> 

5?lcrf«5UTH MaOlrt^-^^-x^T^-lrxLT. *0>W5hlz*t'i-Z'7'f 

■>*r«S«-%*f-r6^-9-y (CPU) Ofl|*tc||^U-C, 

r^MtJ^X^ilS. "5-<-e>X»Ja»«*<^^^>X«-«F3lT?#4Jt« 

WE»sn s 3H4 , 9 3 7 . 3 9 3^fCM**llfc«£ttt£«Jffl|c*mra. SB 

^J:^li«fifjc«|«*ti5©^a<i< , ffl^fll^^flias^^-fr^xofaiWSraffl 
*»**atftt4«l^ ^- < ffi-5-<Hr>x*«»7r5«fc*lcii, 

OC PUT7(fiJfl-r*J: ^CS^BAJw^-r-tr^x^^^TfeJ:^.^, iAW*»*>*< 



3e<o^w-<r>x^*»^xi±^aofib©*nK«t»& fc©©^-rn**£©ijyc? 

liJt«:ttL-c©*9<<r>x*^-c*»^».s Si:, **«£a^lc^tt©« 
SitLT^T, ^©il03fr>{i*5igii:©^^*>X©t,«»:-irjR55*n*UTS!I 
©«^lifft©^^*>x©fe^TE^*ti«c:tfc**L, A^lM*o9W 
* >XT5r«-acr<EIS*W^ * 1 APXh©*S£;6> ^©^Ift©^***^ Lfc 4>©T? 

^Eaacc^^t^A-^^XT-Art, i!J!n©5><-fe>x»*7*^;t*. c©^E 
i/x^Ai±^ -y-^<&cx^^^i> >©*y K7-^ic— ttic»«*nfe^tt© 

sifT^-s-ra-fev^rAs. locy-K-c^iniT'D^Aii, «i©y- 

K©^JHXIi^ar^A^U*- F^JSWaiL^fr^ :i«<T^. C©J*& 
<z> *v h»7-^©±T©/- Kmn-r^fctoO^^-trvx^STpSj^-SO-Cfi 

■5 « ^ -y -t > x « ft * m&bti<&m t a? n** 

iiV^Tti^ V7 h'T'xT^-f «tr>X©tt««-^Jfctf*»'r*C^A<««-pA* 
«-©««©mfftri^«*©^'f*>X*«»L, 3fr3T*^Jt*L-C^ 

7^i7Kftf*>b|-0^^>Ztil»T, uO^^t^Xt^ffCi^T 
*©ilB^-C^*n*ffi^<c^*l^&CiTA*, C©J;-5tCLTT, *^7- 

W<>*'MCTg*» C©J:-5(c«g*cJ:*$8fT<!:llfll^ * -y K»7-^©^r© 
y~ KT55?f *n*«S©^^-*f >x^*jfe-ctMT*n^i«^(cli. *>x 

ttitffll^CK*^?-?'!^'!^, <S:V*T©ti, 9-fir>x©^SU 



y-7 h?*T«&i*i«Btctf£«>7T >^i/ B >KJB#<t:SftTST#»K y 

r i/ B y©fi^©#Ej&Cf:£lc«fli*fe©tfcoTW»*. W*i* % X^Ur 
9. £T*B^$ Sfc. £-CS>t&*£*>** l 

*r Y—y t. l -c#e l . ^ ft * <o«$**e * c x*±«* ©«a*£*> 

*. 7>y* Ky-h£SB{fcm^*#S©ASStt©©£#Tr*sa<, 

tts 4t^y^-^te»LXfig3e©^f»f-iV>^£OT*tttt<, yy ^'7. t T'<:y<r- 
•y Xfitftt*** ^fc<p*7rei?-<*y x&tf-c a * c £ *<a&jaiflTr* 

* y X ffiffi L J: -5 KSfi. #*CTy*'J*- 

«K» r^7$4j^-f -fey^C transitive licen«itj«)j <fc8r*-£ fe©*<£ffl Lttf* 



!SI5¥B-500878 (4) 
t*&i^*ftjtittw*©rar*<k^-5jfi-c* ^-■/9Y-tr>xt«»tt*. 

if&±. (i; — *eKjK*B$n* sootsa. <2) s*<r©*-f-tryx«fl*i* 

iVf7-ft>^ U> *5>.x-A<tMtfc:.fc*'<y/<* K <5>#fift 

y? h*~T©*£ti|g&©fcl*C2^©«S**f'*-*C<k*<**. HP5> * 
©3&1 tl^-f Wi/x^Z.T?*0'€-LTW2 tiL EX I S (M&a> d>Ji-5 <CP9 

C»A*fttfr«*R*<$ 5 0 0T*4, *4H«I±. ^n^ssoio^^ 
^saf^ttA^Swittj^-ciSS-*-*. *&©«#«!, *©e57j*ffl«*-*© 

tc, y-7 h^*To^i<»satj/5c«j«^a©sif^«-*Lm, 2o©«a*£ 

K«<0*l;ft*rafc«£tt. 2-5<0«£*g«U •*©«-* *£l»*Cfl&©t>©£tt 
HUtLttOft^*TfffflT*ftCiJ&<»«>5. ifc^T, Cft*©«£li, 

&«£«*©£ <Ji. K&LtZjt <i vH&*©fc*>lz$ 8 0 0*5t&-5©«H*Kfe 
X r> ^trmm-tZ C <!: tiffih^" * J: 9 -fc y X * c ft £ ©«£lc * t fe 4 C 

$ 8 0 0T?jRft$tli. 



#*a<pLTt>*. ^«p^^cit=. te^»a©a8t#(*. ^-^^-xks,^ 
ue-»x* 5g^»ao— ^xin&^-*< r-r^^-K- ^ j ^^KURf 1 -^^ 

i*<att$ft*« ^^*>^s C©*fi*^-«'^-('-te>x« s 55£©Ka*<^Ofi 
{ClAOJ.-1fcD*»cJ:^-Cffiffi«»ft. +-'<\U ??<<x.y t*Vi£®<r) 



5-fxy h/^-'^ffiOJS^-r^-rii. *^5Yi>n:IB*fc^*>x 
-i^fi^^ft^ IW45'ftvx^$ftfc^^^i> 

B^Ct^RtiCitfTSi. ffijc, i&— CO? 5>f :n> St± % «>^^a©^ 

n« i^fifc * ft * y y h »> * 7* -y x ^ ^ <o«tt $ ac? ^ x«<j«^:-r & ^ n 

-Cx «!*Jw^<. &ft*»R<0»ft1R{tt, |i-¥> l ^C9»SWCttttl'C 4 j><^ 
C<tKJ:i?«»*ftC»^»<LtfLtfffl«*ft> ^CD^^tis.t^^colS^X 

KKttWtt. «ff«^tt<, ^ottWt, fft©3>»lf-*y 
❖^<i-/r i *ti it X *> ^ * ft •> x ^ a <k *i 4 j: -J te y^tcS^r # *a<<r o« 

Cft^©3y»*«-*y hit. *tim»<z>/Vy h-p«5g*ft«W?rtt<> 



«**nT^S. £fcS«*#^A-"Cfca:>'X-r 

3 > h ©M#ae*#*Lft:£ sic c±*<t?3*« = 

> * - * > h * * o mtstviK vt3L<ommz an i *tz «»tbs^e l j; t -r * t . 

*M6 «= Rig * •> x A T L * -5 - 

t> « Ho d n*<is * mm $ ns * $ tz u * c & a< c ©«ra<c*flje** i*t a r 

- * A f-A ±-CfM**" * * i tf»S* « L ft: £ S Jc£ U * Z £ **W 
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x f- A#g£icW 3 <0 v i/ v Ciil *TttfF*- * J: 5 *£ * 4 A> is X f A*<£ IS -5 . 
ee^r, J:ieMv*K:*tt-*:5x.tt* 3 o© a h 

ft: t X, •> X ^ A t * - 'J + &i£Cr> -r */ y*<«* 07 "T U ^- a ^ 3 > * 
7--^* yoft^^*-*^ hd<a@lc9'f Hr^x^ficMoaTOS^JB-rs 

«JB5/X^2.) *«*f^^m««^-SCi*<«^$nft:i«SLft:i^&lclSJJB*< 
ICS. -<DJ: ^ tti»6-lw(±v * 4 A,>>XTJ+eo&^ ^ft^^ifd!- K LJ;$t 



* « tt T * Z Z iz s , 

»WK»«Sixft:^^*3 y h«SK«LT?^*>Xif^- 

X,5it>7iai«Ji, fOKo^fta > h **»1C7 * 4 

h©^m^t(e^-r $ -t vx*fl-jg* < »t»nft-»^tc. *<o«F5r*ffl ^ 

-C*ttK:flfe©3 > h * C t 5 ^15** nft: 

-if>f ^-7xY xt^tfiHrc: t<=j;»>/^^*>x^A«-x^~ !ft 

v>T?, ^O^L--»f"< >^-7WX3- Kii. -5>r-lr>x'Er^&fflK:-5-f -fe vx 

tt, -5 Y-e^xM^x^A^H^^^-ex^fT-i-SStrtc «€■<?> riEDflj *< 

^n^ti^LT-/X*n«--**»^<oaJ0^-C*3SRl=:ff?ftr'S<,iS!>«^V»«, - 
4:^^ »E77i;t--/ 9 >©5Y-tr>xfrf^acfM*-> h 

* TflIB C« L ^ -Ir >XWS7j*t c^>|»**^^TiB 0 . S.teO±l2^r«-3 > 

htt, ±.ie»tt*«^o7y»t3>d?-4 > h*fajB$icm^Ttft67**t*jB 



icT^-tXL, ±JEV7 h«7*r^SliW^4±I2^-f-te>x«pIih&OW«* 
» ; ±Ei- V35feCF±IBV7 h »7 *TJBB®±£»8a*J:E« -6 

ic> jj2«»ao^w-b>'XBa7£fft3>#-*> n=j:ora-tf-&n5«i^i 
a*±, isj^<c^-c#s«^©»d*©x^<^ac?3y^^x ^*=&■^-*»s75• 

frt*tt57^*>Xfa^4-ffl^TV>*. * >X*-^<tt^>f -ir >x 

7s9- hi*ic-7'<*>x^->/<^aaLT*©ffys*<jnFBjdn«^4f-5^ 

ffiB^jO-P- * <- X*«ft LT^T, K*f ©ft !6&^-if ^ &«3«*»ltfti 
4ftiiC<o^-^<-xicT^-trx^S. c co ^ -t > xflrffl -> x ^ a ti, o— 
^yVX'JT*^ hr7-^*fi|ffl^4^IEr>>e A -^>>Xf i AIC^^Xfe*&< 

*4>frfflf a*a<* > Kro->xii^^x^-5i<o->x-?-x,T^Jtt^-c* 

4. ^E^X^ATJi. -9^*>X^-/<*<*-y</-K±Tft^L. ^-<-fe> 
^ -fe ^ffS7 r > ^ > . << *>XW*«S*<f3I iTTf o* rr ^K43l»T« 



fflaeox^-r K*<^»nc »**Lfci *t=(iera tr* 

t^feO^n. 3>7^Xhtt(*» WI^SOCPU, #5£*>a.-«f«* 

ftMsns) sw^t*. «effl*<35Ttfca, **ic*n-ctt« 
r * * «ttt /U* * 5 * * > l g I < -< » 8*wkw* * o-cA 4. 

±E©«fe^TttH % C©^-y**l»j&M£T*-fcxr5**ttJe*-*. 

7*?y h7+-A 4 ^a*X*KJ:oT*nS^*maT*S#L*?f*ttl,>;; 
5-<-t^xra»«t±. ?Y -fc^X*^"^** (EDS, 

^x©S5fT#;^*?-<-tr>x:a:» (»Sffiflj:S*J> «-fi(t<atftt&ttk». ^5&aff 
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SteJ3K°J*Jgatt-«. ffiox. *»«fl©^5^-te>xra»*ciia-p©jw* 

©*Mtf*<&6. BDS, -tntt. (1) 5-f*>^«fft5i«i» (2) 

*>x*rai-*«Wi, <s> M*>xtf*»ft*«ra***fij-ir**. c 
n*©»* * >xx»* as© :?»"?©.*<£#*- ^ -r * >x«fr«^ 

•cti-5^*>xiK-/<^i^a) a, ***vx©fc£^<fcjar* assist 

^t«Ci*<T*» *CT^-f-b>X3tBriw4:oTS«>^nte«t'5C^-f'fe> 

x sua©— »#**!©-* -'<k= j: -» -era*- * j: ? tsse-r 5 c £ #T & ^ SJ * 

«Slc4t LT««*»-BJ1-e#&l±. rs* *©* ajga* m LC*m£ 

Ci:(ci-5 feOT*i. ^4r>xfctS»iStt^><*>xi*--/<^Jftoa>© 
"rWtiLfcfr^T. M*>xX*. rav^^XttWftfcS^TIfcH©**! 

t»icii<-c«5^ air*w*ngttcT?-fex-r4c<fcttTfcttir>. 

±JEL*.fc7lc:. f*?TO^Hr>Xttlo©*tt«©*RW«-e*S. :ti 

fc**c l *it-5 Dp»r*»tt*tntf *i c©#«j 

-K©JE®*££. KlCfco *n*i: (Sp^ 

¥JB*K*ttlL*<tt£ft*£> x *2©/-Klcj:g^Hr>X*-/<^S3fcA<i8 

lo^7^^J|itttlH»t*. 



hii±. ^^c-^jswcis^^-t^xwsi&^^ft-rs^i-m^^n 

H2 ii. Hi^^^x^Ao^^^rvxjtTO^sic^^-c^ainT^-r 
*>x-^-/<tj:-»Tfeffl*nyi:9-r , *>x3t«eis rm°mmm*ij <o^^ 

6S3 li% *«^©-1^»«(Cj;0E8lO>'X7 i ^-7?^*n*^>r-lr>XWa 

S*^--?* (LURT) <0-«8^-«iLT*tHt?*4, 
H«tt, *»WO-»8«cJ: 1 ©^XT-Afc:4;i>-r-?^-t>x^-/<tc 

♦) «fr * n & o ^ ^ a cd »«a«nar * * „ 

x-^-/<i o^in^^n^ com -tr>xir-/<u«fiesi=:«atcD 
2©t»£?jaTcifi^6^-fe>x < ffg-rnr?A j ^>r-fe>x 
«cEi$nfccpu««^ e©^* fc^-^u— >r^x^A i so^i 

«Yt>Xffira/7i 1 4 *35fr*-£. 7-ft>XffI^n/ 7 A I 4 U 
-ClF5l*nfc^'f Hr>X^ttO*ft*n/=1f^-fe» h^t4Ci?*5. CP 



X^S^a^Al 7*<«IK(z3lff$tL5CPUy-KT?**. ^-ITCPU 1 
6T*?Tt«7*D^A 1 7{i, 7/'Jt->a^o/7A (Xl±3*-^V-7* 

v- K£tt»fc* lffloyD^i* i 7*«-*r^L, *n^(*^r5^-tf >x« 
mrfu*r^u 1 4 1 ic± ^xttftsn*. rT-o^^j atc^ r^-f *y 

^ («X.tf> TV >9<07*> h<0J:-7a> Tft-jTfciiVU J^ttX^VK 
-7 2 2 CJCoTT^-tf /- K 1 6 ^ML, ^fiiif-* 

rKbM^, > >; vrxfeAir^L^ f dd i ^wrxiirsjaofcco-c 

t>Jt<^ -3.-1JV-K1 8 fi, i^JCs v/^y v o.'-ir*>x-5 i AJb<r> i m 

a>9- i t;i/-c*7X, 3Se#t»--'<*<*x he P U<!:fx->-cfeJ:i». J--*f / 

-f--< >/'yxfAl 2Xi±l 5<i, *»W©^a©W«tt»^i,»-Cti«S?Xii 

u i 6 *x*n*©&* - k t * JCtt i o isataoffliSica«r8 

«CiT*«. -SHtoMlcfi^-Cs y^-h^W^^UlL (RPC) 1*^ i/Xf 
A0 3>rff-*> hiaiCO-f >^-7 i ^XC4^t6il®tt((*iLTffiffid*U Ci 



9*«r?rfc*u B2Sfs*5-Ji;:©x^7i jKioTS^^ntra^Ai 

7 'viS* ft*. 9fl. Y 7-?±OffiOy- h\ 

* *«m-r*£#K, »^<-b>A«*^air^AtD^T«>^-trC PU 1 

frif t££ttt* B C04feff$^Bt2 5 .< >^-/Xri. 2 7©(>fC 

5**>X*M&-7or*A2 6t'Aftt4CPUT*6. >X»?T# 
5 11, ^^vxteJflSUaro^AXiiv:? h-^xrW^^OT'a 

A*ft^fcmaiaT?*-aTk.fcHU Wii/fa^co ROM*: 

rtas. fln^c pu i flTSSff^nsT^y y-i/ > >-runi* 1 7 



-^2 3 IcSeta^fU -3.-V h 1 8^t»7-<-t>Xi>--'<^©WtfiUttR PC 

c p u iz * n ri?*7 * tir v > -5 * t r & * < * n ^ ? sBa^tbi*- * t a ar 

>f %>X*W^£*«*»?r#¥»2 SK^*.* (ro^^-^RCf58«** 

-5) . -tr>X3t*»^^or^A2 6 14, -i-lf «BA) ©»WD© t» iT? 
>f -t>X*3&fe-*-5 (ififtt7*O^A2 6©3.-<rt*»/-!i 0<OA-1fi<O 
MJ®SE8»S>tt«) . CS>-5-f-tr>xjl, tt^fflKBJt«5*n, U>730*« 
Tt-^ 1 O^a&ft*. 0 cp^Y-tr >*^S^a ?*7^ll, COfiS 

*>tf<D*4CJ&Cfcfc©£<I*. 7a7?U 1 7<OSSfTa<l6**£, a-* h l 8 

^^a-<^n*. 4>L-e-7-c*ntf. «as«#*<^~if y-K 1 e^a^ftx. 



P¥tf*tffcaFtu aaj*<T**n*ii>-7«W-ol|l^*>RPCICJ:^T^>f 

^^-7*'fA3 3,a^ff#t-'q8 (ttAtitf) iam^*i*— *< 
WX34U, *ff#tf~/<i 3ta<tr«^A^-rr*^r, »S(fcffllfi«J<ofti 



*ne*©« (rtSJ 3&<«< :<5;/fi*t7t-r y 

«V»fc l-ofiD^SQ^-^iSJa^. ASH. HP^TT^hv^h'i/y^y? 

&&n\z**L-c zcDmjzcr>xm<o— «»©3 ^-*<i&*u ^e^»r. H2© 

OiEWttBJfffl (SW, ®J *IB«L^ ?*->T:, ?-fHrVXI*4i**J 

©58J6 B & tf*T B t5* t Itttf « * O B$ra*!1l*«^-r 5aT*6, ft nj 
©e«©«ttttR«T**. «ffft-'<13 7tt^ C(0fliffi7^-Jl,K4 til 

4 2 cm^^ftS. U®^rW-H7-f K4 3 - 4 6 *U*TL. JaTTja-c*Ji 
X^>TA,, 3>rnK i*ffljrti&tf LURDM (^^■bi'Xffl^J?^ 



u ^«acn 9 -r ^*<ifM!fcom»x utn «d st-^*** cot 

t>0?**^U(iai^6DfcO-C*5*>*m^5. LURDM7<-/I,K4 6 

clurt) *rat^^^-t>xceffi»*«^fe*m*-*-*. 
*?*k $*©««*sg«6s. cn^ic-o^x;*, pj.TT2ftflfrt-s. 
«n-r**r«ho/N- K^^T->x^A^ffi*4g«-r5cij&<T?te. cos 

K. J: *) ftfr# tt */ A t- a ©£3PBfrlBJ*ac# L fio * © #;/5tt-*i8-*- J: ? KJ&tt 
*^Kt5Ct4<T?|*. *J;tli, y h *7 — ^ 2 I Ii„ a l 

1 0 0 0!Mir.Zft*S1'&?Hr>xtU C©lgBJ*<tfl>^.fc<3 * 
7 4-*K4 9 I*. «^ffiBJRtf/X<±»»*#»I5J*£fc'. 9© 



ftft¥B-500878 (8) 

#*. «*f««J*<*-rfc*i»^lcli, toMSjWtSOra^MStfr^C^-c 

L 7 -K 4 9 a ttt'CtC 

*t*. flCV>r, fiSl 7 a I*. »9»-K4 9 a t^tCR P C©«flr©;6rJ*r« 

£+4. KO«*»4*. «-KT^-;y-^ a >4C43^-CS»-C**. 

m *> **§ -c* si * * l < usit jk* ^ «i * ujiifc ^ x ^ *«a-*- & 
*k. •? ©«??*<« 3 n*. cni^ i* r*r u >©#£. c 

❖^•ti-scitiior^-ir/ -Ki a^^©'5w r -tr>x«*tssjg.Tra«^ 

<Sf 5 *> . »<I 4 OflSlft-C ^ * > X *MA L*rlTii5 

i^»±v *o4jsoa*-Cx *ff*nfcit'-^<xaj-— try- Kora-c^tt* r^ij 



jS^$*tfc«rj^-r*<«raj*ni^ir-7^o3W»ff^5o ««ortffloaraJio 

K5 7^fflJt*"J i>-^W-fr>X?tt««»T*->TfcJ;t**<. ^-T-tr>X 

k?7 h^fe^ci^t?^*^ fi*a-ene^o«©fc*!><c3r- 

K-?7 hJlP?5J«-m«LTfe.tV». ^rhOJj»^i:{», K5 7 hiXf^ 



cov^-/wKA>^ot««*<Tr';y-^9 ^ny?Ai 7xax^-/i 9ic 

«£«EffllSn73 SW7< -^K5 3«. »j?n«a^»0^-S«S««O 

> = - K^nfc^y^yJ/W^ai/TOf^W^^t^o^o^- K^n*«-^/CT?4s 
i?. (t-»^ KT/u=*»J XA*<»^v^tt;^BB0taMT?#<cii»J:9ldo 

K>x-?-AA<«Fg-7-f-/UK5 3 tffiffidti*. fiM*5 3*»^*OiC 
i?j^^n*x>3- Kryu^y x\m±. y^- h*-«-flj^T5Mf«2 a ic 

*C^«ir-7^«»rTr--5Ci:rtT**^ i>=7- K7^';XAt|?»rt5C 
iiiTS-f. (8oT, ^nfcW#*®dE-#-&Ci»±TT*^t>. ffc^T. 

»3 5*<*fc-C*4*4r'3**-W»TS5*<. €-tL0#T?^-f-lr>X^«»gfe 
-rsciltTS'ii*. L^Ctt*<&, 1*-w<A<35€£o«l*J*^s^t&tt5-f -fe 

'J y ^-m^nso-c, ^»CC35ffi^-f-S>x*<a^n5^ir-5^*lai»f 
tt^i* 3-Nat^nfcitftO'9-r-lr>X-7*-/<O^OjB^*^t;. * 

nat> ff«o«F^»c^*/<rv vn—zmm-tz**- ft***) xi*#i 

/Ufff 5 3lcB8«LTf i 7?«7Y-^K5 4«<A»), cnii, ft^fiBaiOT 
>Z7- Kf «*>0"C*«. C07Y-AKI4, f*-^*<>Xr^rtfc:l3V»T-ett 



«2©^*^X***l5«&fflffllBSJ3 5*ffll,aX»sn65<Hr^^ 
SB ->X*r A 2r?CD^^Ii, 7 ^ — /U K 4 1 Xtt 4 2 Icfgjgsn* 

tt*E*6* HBO <JJ>«-C*£« 3>^*xKatt* H2<D®BttfflffiRj 

^ 1 T&fl>rF*Z£&fr3L\,^i&iZ<!>"??v h7t-A (i-lf C P U 1 6> <C 
S*<X?7 SftTl^ A*X J** frf *J:^C>f*-rA-snr^5 e*|H£{*»c*3 tz 



•ft >x 9 -f -fe V xfcfSB&Oftfttt**** C JittSF**. 

-A K4 2lcfe^»rttffl-ca**ffi:<DBb&<-eaicaU/i:4d*ctts *co^-f-te> 
^-tr:/x<±. ? ^ -ft >*$a*r#2 5™?-<S9^*>x»|$«o«#ta 

7-f-^K4 8, 4 4^ 4 5&^4«<Oftb<Vii>f-ffY*<'jXl>dht 

t v w ha« c -e ru g#<o*M*<o r >u =* »; * b \ >-c«« * 



*^g^CStt<5» ^-COtl 0 0 B 17ti, A^*M8*etT\ 7^4 > \r4 

XIDX<i7"DtX7r;'J-, J.-if©€*, ?--f >/-> 

^7*"/-> K K«7 jc.T'Tv v h "7 <>-A<OJ:^tt4>©"C**, TTVr 



*3.~f y - K 1 6 ^ i^SiTBE ^ t ft Z *x t> £T»fit L "C, 

LfcC £ Y -fe >x»»*S^«f-> tit tictt. {JfflTS4^tt07 , -;l' 

-«»«-«^r*-7>r -te>xjiw8{*sitais^ ^tj7ot^3 >t"^x h 

r-*-r> > n=*jt>rfs^Ltt**n*ftt^^J.^7»3 >^^x ^>-r^x 
^>7-i/» V^^?,*i/rfc<o-e*s. rST*-fy > HWl&j **LTfcJ: 

>t-^x hcD^-if^*o«ai-^uTw^^T»*ae*?7ofc<t^ic % sue 

^tt*»Tt»- >f > > h >W-C? -T -tr >XO*&A<J«|l«»7 o^wit-r 
rW»J»>STWI8j fc»-*t»n, 7*o-bx<D3>T-?x hf>7Uy K«<a6*iJI 
^ft*<, i /7 h<>x7j&<wis*- K-ri±«< r^-yf-cjm^n^Jft^icji^/j 



n-rsc£*cj:<K ?**:/x ©«©***<* tf^*c©tirfr*<fcjpasn.5. 
*nfct«(cu, ?**>x*#©±aK«£*tt©iw*;/xmte*<^xa 

*K4 7) 0^y^7y^J:^t5Yt>x*ffi»**»St^«T?*4C4 

a *ntff * * * £r © ^ > 9- 9 x h k*j t r ^ -c * x c**<-^t * a c 

9 ^ -tf >XU?1&« 1 
f&fit*. vxi£fcSStf*— TA- (LURT) ■5--r«b>^c056fr«*< 

-<S LURTICJttLT rf--/^ ? ?7y-rj ^SL/Sl^tllf ft*,-*", t>L 

LURT S#©— Wj&<H 4 »C>kS itTS ») . * W * > xSMfcg*-^ - r/umm^ 



$§£¥6-500878 (10) 
lurt ©«*r» i* , * © jefr* ©«,bk *ft * J»«te*«-»s^ * © iz&m-r 

£©^ ^ -r h 7 * - A©«tt C^ttCWST-fc * «fc 7 JC*** ^ffiffl 

©ilia***— Otftft«tSCtCJ:«,TwSni. MOW (*^iC) 
14, VAX7-7 * h7«--AC*SUT©*«rd«- h^tt^^^XO^KCEmt- 

©7*->l/K4 7 t LT) |&&©LURTl±* ? * -b VX3&fr#lCfc 53rffl*n 
*frrv* h?*-A©:75 » h7t-A I DKS^»TLURTf-r^O 
#»ttffiSf±©««©lI&S*JK*«^fc*!>IC, LURT«»li. LURT?? 

n* tut v»*<, fr*u??r h tr*- t*©iEirtttei* rr^ v ^ 

4$flpj&4, 9 3 7. 8 6 3 fOJ/^tATIi, B 4 © L U R T KJBffl L fc** 
fTl*^? y K7t"A I D <~ «fc £ iS JR £ iv€ iT^^ifi^lC 

«&©«5*;k:*-* S * S€E*©^g*cfc -* TiStKS n*. *3«a© * x-f Afi, 
*B«»»4. 9 3 7, 8 6 3#©SW*T^©£ttfc^*>XK:tt**fc77 
=r>/>"x-r fcTrj7'w**jUfcl7tt*<*fc, l LURT©*fRff^©«73©aURlc:7 



9 r*4it*. c©ffl*©sa*ssofa'7ft:»!)^. 7 + -h9>saaii. i^p 

O 7 S «5 ^ t Stfi ^ ^ t'7 7" 'i - > >~*-fzi>T<?*. YttettZ* 
T, LURTf-7;Hi, 1 LT 1 o-ioo 1 2 fT"C^*!> t»*i« a 

3**cfeS*-£©liGefli-r**:*!>©L URT*ffi£t5L UROMVy -/U 

-*-ac£i;:tr$s c©««*l urt^- r^is^rs. PUAtt 

t&f*j* r i a©-?^©^B3j TR^a^-^aotcfccefflT?**. > 
s^^fc i0ffiffiafc*5©»ifeor^*ffi*<^tt<.^ *£©<a*£c-*-7'=j>f- 
!>x K*<«effl*nfci«^icfi^ ^ra©e J ai*icj»(ii»^i<ff'n:^-$ i^tt^jt 
©?>r-fe >xj6«&i7^n*. w^ttx. 199 l^icti lEjeea^fcr) 1 ow.t 

^i»St4Cil:J:orx;- h-*-Xj6< s 8*(HJ©tIiS£;#lc§*£ 1 ^tt-^o 

7*-> hJ:0fc«yB3Xh!»<»H. 9 4i*X- n-^>fTines Boiaa) 

KllaIO?fflS^'? I 0M<!)3Xhr*4*<, - • -trv^* - - *9-n, 
7r 7(J!e» Century SchooltookXi 1 Sfigffl^^O 2 0 ^ffi©3X hTfc*. 

mU fl£jn^77-';r"<> B >t73>f ^XhtfcoLURTf-^* 

*©e*U'??iLT<tiat**cAT**. m»t?, :oir»hjio*7^ her 



±K*7*J&liLL* -7*> H©ffiffil=XfA-3<if«©A**ffift3&<L URT©57^A 
JfoiSlCT-T*';-?— i/» >^-7*n>^?X h©fii L"C7*-^ F©*»^fflS 

Mi=J?u©«ii> *u-tf--f x-c*«- *K>*©»£ii, -ene>*^#- hr«© 
u:ffl«-c# s * u ©-** x*icici;rcBl»*<^»nr*. / =e g ©<*-r xi=i«-rf 

*o^e»;ij->rx**»iL c^>f-b >x©a»«©e5i7tfli*L^t^fi«««:ffl 

^-f-lr>X^*-^ + 'v2l5. 

ztitt. l«t«l8St4tt*7*7 7 ^7 4•-Ai^r3>'?■^rx ko**p»it 

LURTff*«Ua^«CilcJ;<ja^-C*«. a^U--^* >/->7fAi:o;i 

a©<«Mfc«p-#--fc-?«-r«ci*<aFL<ffl* Lt,*t#x.^nx^**<. cnu, 

ttt>**?2i©7rtt4if'©t-4- BliT, ^^U-T^-f >rj/X^A©ttirtfc 

^^-bvx^cn^/'Cw^-ic^Lrffletsnfc^ictt. ms-doSs vm 
sscf/xtiUN i xic^v^xrsii;flr»i^s. ?a^*c, ^»©«a©«»i* 

tC4A<T*6. *^V-^-f V^X^AOff-fcrU** (a*7 , 7rf7^- 
*^L/-7-Y VrVX^AriJCRncft^^tfirt^tf^Ci^ife^. 

L*Ltt#S. aUT^^U-^-f >r->XT-A©«9-V3 x-r^x h<hf3Ji;fil[**r 
^-S^-C*- h77-'jy-^ B virT'n^^^x hlc^Lr^fiBW^-xi 



—10— 



sr e**o w >rn^T6 

*>^fcff^raJHO 1 Oli, I rjfl J'^-^WL P U A K 1 0©J8|ftfi«7 Y 

$^yh7t-At^^^h r«g«j tits. 

ht3>f^xh7^ K4 4»c*iL, «fttt^Bfi^< K 
13] O 5 81*4 li, **?I*3J*)!£T 



*§3l¥tf-500878 (11) 

*ffi<0«iiLUR DMCA ^TfttKS cntimtttr*oTt4:V*L. LU 
r«i*7<**>Xj tit. 9-fir>x#t«aoffi^«ttafi9tt«^rC:»LT 

«. 



^-5^&T?**. 5AO«fltIO#L*>«atC^ir*<f^l»^»=ttflAffifl!^-l' 

«w»LtM\ bp6. e*«oa-ri. JwwtsMisTt, rair»d#>t*wo^ 

T-CAS. CO^-5-f Ji> h-f >^-7x>f XJC^CSftl-^^OTO* 



^^^A<?HfmT7**i*&C{i. 4fe«?#rt. W»«»J^TI*Cftfltt«-C. mil 

-(= Jt rant £ c <fc OT a * r ^ > K Xliffil6t*»*£iS-*-S CT* * . 

cottar asnc«a«ffi»Hr©#*t, €-oKa«ffla«r<ciwaiLfc^>f-if 

>xOT7JttiK:^^-ct>4. ?^*>x»<tll, foUtflnrft*U*„ 
<i, «tfc^->S< t>o t>L4r-5^xltntf, nnf*>**r«»3- 

etui, *o^7> ^^c«r«M8l«Koai>*^*bo-e, fl«iAtf, 



—11 — 



or**. 

ffi*fW»XI*««r * fc»Oa-^ * 9 -f * v'X v*- V ♦ -coia^TTJB 

coated e*woar^o^atr«>wuiLicfl5«LT<r*n*:wo^-cr^ 

Ci o t n/tSI D^t /9 > h t«SJt «Hfc#BR7-**,« >Mi* 

rat^#5*9H,s3-T. «I*L__query _allocation<)tt, 4Mao5$sfc*J0 ?5-c 
£*ftOKffiL*fc5 4*vXy*-*lCBWS«lR**-'<I 0X(iSfif-'<l 



**H¥fc-5008?8 (12) 

f\ SCifJ^fcjfcUTIW*?**!*. £OfMHB9tftfJLfci3t**T-4*»* > 
Mi. KDJR . £fll,S:T7*S. ^7>^RDfit^ S3*«t> 

3 T K *W S i?aHJ L lw * -y T#fifc£ n/rW 0 ST ? «5 > h *aW5«r ft • 

*l**tf. P.g^49*«»£T»9tfdiLOi£#li CI) ttf8A<#B.fc<iwfc* 
*>L*-?-C*tf*Ui. tt-tf*>*l&7K*-«fiiit:3-K£. (2) £«T- 
> h«0«3Mfea^«^S^l»T. »»> *ST> »S^BRTXli»«?/7- K 

8 0 7^^Ci-y h I 8**0J*C3*fTS*U * L T**BO Jfrfm. -To y 
li. A-7-6 2-C^TJ:5ic:jga*»«L. kl. Hm^a 

«tt0«aox^-3- Kj^-Td y? 8 4 y Jt — K 



7dJ<7A 1 7©95??*<?5T-*-5£. 7o ? 7 6 8 icfe^T^^ > h OHO »V> 

*<««atn. 7nr? e 9ciBv^T:*njtffl»?ST»¥ofmL*«ttsn*. /u-^7 

0»i, ' <*£0 LT*5>K -eofii&A<S«t^^n^«i:> SITfE 

^C^tlltli, JJELfc'J*- L-C&Q* W^ttf, *7h9-7KJ: 

otMSn4>7t-m6. :«A-7B, «iro,MK 7 2 

Sn5K^©nh*<7o»7 7 4 <w*tv-CX^W$tl, SmLfc^tf&LO 
T-* A > > Hc^t,nfc«aai8iJift:tt**i* (7a»MS) . 
CttV^^ica. Hc«i8*n (707? 7 6) , « 

}PJ©^--r<v«(flIj&<giSn*,. WSiK^^^fc*^^ ray 7 1 7IC*1»T 
^_5r^-^ 2 3*>&3«J*<«Wrdn (*^OSii%lctt2o6l±o» , Hr*<*9^ 

y5F7 J:-5 H3»Cf4 OWa^Ca^^T^^nfcttJUiWLT 

^-rofsmi^-fltsn*- *iii*»fictd<T*«ia^c{i H 70^79-?^ 

A<fi2Sti&. «»"/ay *7 20ft^m-C*$n*J:-5fclWfe9IDST»f^ 
> hOJttO»^*<^fttT*S*><i5-?*xf-*r^*nft. 

7c; 8 2i:ls^TX7-3- K*Ki£$n, *HB^-^*q**<^ 
KO«i»3»V^W«&TrAn<f. *<OWS<DttW-/a t ^ 8 3 iris 
UTf-^'<-X2 8*.^«*$tW *lT7Uy? 8 4 JC*^^ IS Kf? * tt 

5 ^ t > xflflxy < ^flo STttT* 



Oy ^ 8 5JCfe^T»pI*<P?(/y*-^<-Xlcfe«*n. 7Dy?8B C^^T 

77^x>h^s2^sn, ^oftc^jw^-^-NfeMB^fT^ns. «»r 
^r»Ttt^nti, -/oy * 8 8 i:^»U7-3- K*<5jaiarn4. /f>ho 

S8 9 »V^-»^-S»^ICl±. 7ay789 fcfcV»Tf , -y*'<-:* 2 3 3^ ^a«T 

C w liJC-iiv >f * > Xffffli' Xf^ AOHJSWCflBffi 3ftl<- L TB 8 8 O 
^5*T^»3nfc**mx<ttO^TT^^';XAIt3p»lc:ffl*T**?^ 155107 

■CTAsZt'J XA^tt»«»77^*V»-C(4, a^«l^nf««K:45l»T¥tt*J»3 ^ 

TtMft^iftffio^^-h^mfc^i^caajta'fcfT^ci^-c**. 
tt*^#7^&^'; tr~ro*5ftfc^&/fei: * feo-c**. 

JPlOX-Py^l*. 74*3 Vt^X hOfBA-C**, ?9^x>hx^719 

tt. 7o*ff3Wfc^^^Toas*n7r^5 y h7t-A&c;77i;7- 

i' • V*7a v-^^x h*<Z»U*UTC<x^«>4Zatfc1»"r=3 Vr-7 x h^fc* 

OiRa*v «3eo^W*>XiHtt8UO^TS?^C«LT r7*3>f7Xhj t 
***** 

JJ-OX-Py^tt. 3Vfnhf>^u v -y-<-fe>X-7*- 
>*^*<Ui__r«iue8t __»llocation*S«tai6«i:*lcttx Ceffl-Cg 5»S«fflfii^ 
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